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Introduction

A review ofbaywide oyster populatioandharvestcharacteristics over time in n@anctuary

areas provides a contdrtdiscuss the effectiveness of the location of the Public Shellfish

Fishery AreaAvailable data on oyster populations can be used to exayeirerabyster
characteristics, background information, aydter populatiotrends over time for each unique

area. Recognizing that trends for any given area may shift as future environmental conditions
change, an examination of oyster populations before and after the 2010 management regulation
changes will facilitate informed discussion of the general charaatiem of the oyster

population in areas available for commercial harvest.

Il n t he | at-scaldged®d@ahisal boumndaasdléd NOAACodeswere developed for

the reporting of commercial fishery harvest d&igureB.00-1). Commercial oysterdrvest has

been reported using these NOAA Code areas since 1988pesdixwill use the NOAA

Code boundaries to assess oyster populations and characterize the harvest, which will provide a
more detailed examination of the oyster population thamd a singlebaywide examination.

This appendixincludesdata fromDepartment of Natural Resourga®grams which have
particularinformationon eachNOAA Codes. Not all types of data are available for all NOAA
Codes, and the scientific value of the different types of data may vary. Data used in this
assessment include the following: replenishment activities, oyster population characteristics
(oyster ount, recruitment, size structure, and mortality), and harni@asta used to characterize
the productivity of NOAA codes were collected in rganctuary areas only. In other words, if a
NOAA code encompasses both sanctuary and PSFAs, data for thissawalgscollected only
from the PSFAs that have remained open to harvest.

The various data sources used in the assessment of each NOAA Codes are describ&debelow.
objective and term of the sampling program are presdatezhch data sourc@ he specit data

sets derived from the program are described, and the value and limitations of each of the data
sets for assessment purposes are identified.
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FigureB.00-1. Map of the NOAA Code areas within the Chesapeake Bay.
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Data Sources for General Characterization of the NoiSanctuary Oyster Populations and
Harvest

Bay Bottom Surveys

Bay bottom mapping is important to determine the different substrate types of the bay bottom
and, if possible, oyster bar boundary delingatiavo surveyshave been completed in the past
the YateQyster $irvey which delineated oyster bars from 1906 to 1&i®he MarylandBay
Bottom Survey which categorized areas of bay bottonstiypen 1974 to 1983There has not
been a baywide bottosuivey completed recently of the area open to the public fishery to
determine change in bottom types since 198@refore, bottom type information is not included
in the below sections.

Replenishment Efforts

Almost every oyster bar in Maryland has been imalated over time. In public fishery areas,
replenishment efforteereconducted to improve oyster bar productiatydincreasing harvest.
Enhancements include planting fresh and dredged shell, transplanting natural, wild seed, and
planting hatcheryeaed spat in hopes of increasing oyster populations. Records of these
activities date back to 1960, but shell and seed plantings since 1990 will be presented in this
appendixto be consistent with the time period of the general oyster population characteristics to
be described for each NOAA Code. Planting activities occurring in areas open to public shellfish
harvest are defined as replenishment activities. Replenishmennglaativities were used to
enhance the public fishery for economic benefit.

The amount of replenishment activities varies per NOAA Code. Some NOAA Code have
received numerous plantings, while others received very few or none. The annual planting
information provides a general sense of how each NOAA Code was manipulated over time. An
analysis to determine if replenishment activities contributed to an increase in oyster population is
beyond the scope of this report, since a robust statistically desigrjedtprould have to be
conducted in order to assess shell and seed planting effectiveness. This type of project is
ongoing for smallesized areas and may be referenced when applicable for a particular NOAA
Code.

Only replenishment activities that havecored in the area presently available to the public
fishery will be presented in thappendix

There is some uncertainty around the planting activity data recorded in earlier years. This is due
to the precisionof technology used to record planting laoas and incompleteness of records.

Prior to around the year 2000 seed and shell plantings were charted using coordinates obtained
with LORAN-C, then transposed by hand onto paper or mylar charts, and then digitized by hand
for usein electronic format, sgifically with ArcGIS and other computer mapping software.

Each step is potential source of error. According to the manufacturer, the absolute accuracy of

6
DRAFT REPORJULY 2016



LORAN-C varies from 0.10 to 0.2%autical mileq185 to 463nete) comparedo GPS which is
typicdly less than three meterBhe location of plantings prior to 2000 are not known with the
same level of accuracy as those g0 and could be off potentially by up to Orfutical

miles or an order of magnitude more than modern plantings. With #wigimof error, there is

much uncertainty of where historic plantings were with regard to modern sanctuary lines or with
the digitized Yates bar boundaries.

When the records exist, the volume and area of historic planting is known relatively well. Barges
of known volume and carrying capacity were used and carefully measmeiddividual

workboats used to haul seed were measured and each load was inspected prior to planting.
Unfortunately, many records are missing or incomplete. In several cases the wasrknown

but the area was not recorded or was lost. In some cases the area was recorded but the volume
was not recorded or was lost. A few years @gpartment of Natural Resourcaaff spent a
considerable amount of time going through old recordseymatts to try to fill in as many

blanks as possible to update a database and GIS layer with this information. In many cases over
the five decade time series, including those
volume of material had to be calated based on available information such as average density

of plantings and estimated acreage. R840, the completeness of the planting records has
improved asasthe precision with which area has been measirad.to these two issudack

of precsion and incompleteness) surrounding older plasticautionmustbe exercised when
statingthetotal amount of planning activity since 19@0a given area

Longevity of plantings should also be considered when examining replenishment activities. On
averageijn the absence of diseasés thought that oystersan live up to 2@ears. Evenwithout
disease related mortalityged plantingsn the Chesapeake Bé&or harvest purposes are not
likely to last more thathree to fiveyears due to harvest pressurengevity of shellcan vary
due to type of shell, pH andkalinity, sedimenburial, and attack from shdboring organisms
The shell dissolution rate fdresh shell has been found to be much fasterfibrasiredged shell.
The halflives of shell werecomputel by Waldbusser et al (20f1ind the resultsanged from
roughlyoneyearfor fresh shell under mid and low gblnearly 40 gars.This rate however
does not account for loss of shell due to burial, transport, and attackgmmmges and other
shellboring organisms, all important sources of shell loss in Chesapeaka Bayher
understanding the fate of historic plantings is imaarbut beyond the scope of this report.

Annual Fall Oyster Dredge Survey

The purpose dbepartmeris Annual Fall Oyster Dredge Survey (Fall Survey), conducted since
1939, is to assess the overall healveyh of t he
represents the longesdntinuousand most geographically comprehensive oyster survey in

! Buroker NE. 1983. Population genetics of the American oyster Crassostrea viagpmgahe Atlantic coast and Gulf of Mexico. Marine
Biology 75:99112.

2Waldbusser, G.G., R. A. Steenson, and M. A. Green. 2011. Oyster Shell Dissolution Rates in Estuarine Waters: EffectsShigtit egacy.
Journal of Shellfish Research, Vol. 309.N8, 659669
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Maryland. Although the Fall Survey was not developed explicitly for monitdti@gA Code

areas within the public fishegnd cannot be used to determine the density of oysters or calculate
the total population size, it is useful for tracking general{@mm trends of the oyster

population characteristics.

The original Fall Survey design included the sampling of spatidliralative oyster abundance

at a subset of Marylandds oyster bars. Thi s
sampling methodology was altered to include disease and biomass components along with the
spatfall and relative abundance infatmon. In the fall each year, between Zti385 samples

are collected. Sonfe¢OAA Codesmay have samples taken on multiple bars annually, some

have only one oyster bar sampled annually, and some have not been sampled at all by the Fall
Survey. For eachasnple, one or (in the case of the 43 fixed disease and biomass bahng)ftwo

bushel subsamples of material are collected by an oyster dizetgded methods for the fall

survey may be found in Tarnowski (2015)

For each sample collected by the Fall\&yr the number of live oysters per one bushel of

material collected is counted. Oysters are classified as spat;sspeglloysters, or market sized
oysters. Spat are less than one year old. Ssirdt oysters are between one and two years old,

and genally greater than 40 mm and always less than 76 mm. Maiked oysters are always
greater than 76mm and generally older than 3 years. Changes in the number of oysters over time
can provide a general sense of change in oyster abundance and age/size.struct

Samples taken on a fixed 43 bar subset of all the oyster bars sampled provide detailed
information on oyster sizes annually. Oyster shell height in millimeters (mm) is recorded for all
oysters collected. Oyster size structisrassessed by calculagj the frequency distribution of
oysters in each five mm size class. A healthy oyster population would have a size distribution
with oysters in all size classes frorb0nm to greater than 120 mm. This would indicate

multiple age classes in the population.

Biomass is estimated from fielbllected oyster shell height using laboratderived height
weight relationships. Weight is calculatedyrams of dry tissue weight. Increases in biomass
may reflect increase in the number of oysters and/or oyster Giisater biomass results in
greater water filtratiomapacity

Total Observed Mortality is an indicator of annual mortality rates of small and market sized
oysters. Mortality can occur from disease or other natural factors such as freshets. Mortality i
estimated based on the total count of small and marked live oysters and the total count of
small and markesized boxes (dead oysters with the valves still articulated).

Information on oyster diseases is collected from the same fixed subsebafs4d which shell
heights are collected. DermBdrkinsus marinysand MSX Haplosporidium nelsohinfection
prevalence (the percentage of oysters infected) and intensity (the severity of infection) are
measured from 30 oysters collected at each Biteease prevalence and intensity both relate to
mortality. For example, all of the oysters in a sample may be infected, but at such low intensity

% Tarnowski, 2015. Maryland Oyster Population Status Report, 2014 Fall Shryel/dnr.maryland.gov/fisheries/Documents/FSR_2014.pdf
8
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that few oysters are in danger of dying in the near future. Intensity is based on a 0 to 7 scale with
valuesof 5 or greater representing lethal levels.

The Fall Survey data will be used to explore general characteristics of the oyster populations
within thoseNOAA Codesthat were sampled in the Survey. Data presented will examine
changes over time, based twe average number of oysters per a bushel of material, oyster shell
height, live oyster biomass, recruitment, mortality, and disease on oyster bottom within each
NOAA Code

Seafood Dealer Reports and Oyster Harvester Reports

TheDepartmentollects harvest data using two methods: seafood dealer reports and oyster
harvester report3.he wlume of oysters caught each day by each license holder is reported to
the departmernih bushelsOne Maryland oyster bushel is approximatelylités, notaly larger
than a standard U.S. bushel (@&rs).

Seafood dealers must report their oyster purchadée wepartmentThese reports are called

buy tickets and have been collected sinde e 1 Buy tiek@tsare submitted weeklyy

licensed dealerwho buy oysters directly from harvesters on the day of cattdrmation

reported on the buy tickets includes the broad location where harvest occurred (the NOAA Code
Area), quantity of oysters harvested, and date of harBegh the dealer and the haster must

sign the buy ticket and include their names and license nunitsmgest reported on buy tickets

will be reviewed only since 1990, when NOAA Code Area reportingairasdy being
implementedReporting harvestom 1990to 2015will be consistat with time frame of the Fall
Survey results being presented in &mpendix

Starting in 2009the Departmentequired oyster harvestdiseemselveso report their catch

These reported are submittedtie departmennonthly.Information reported on the harvester
reports include baspecific harvest location, quantity of oysters harvested, gear used, and the
date of harvestHarvestreported upuntil June 1, 2016 will be presented in thgpendix

Due to the longer time des available from the buy ticket record, this is the standard data source
for long-term trends in harvest. For applications where gear or oyster bar name is considered
critical, theoysterharvestereport data source is often used because generallyrdpsts are

more complete with regard to gear type and oyster bar name.
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Overall Harvest and Effort in the Public Fishery

Maryl andds oyster harvest hasigueRG-R)iThearitialsi gni f
decline into the early part of the 20th century was driven presumably by overharvesting and loss

of habitat, both associated with an absence of conservatioh lawthe later part of the 20th

century oysters were also affected by mortafitym diseases, harvesting and habitat loss,

including that from sedimentation and in some cases low dissolved okygen.
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FigureB.00-2. Oyster harvestMarylandbushels) in Maryland from 1870 to 2016.

Oyster havest since 1990 hamried widely(FigureB.00-3). There have beemumerous disease
outbreakssince 1990 witlthe worst occuing during the drought years of 192903. The

lowest harvest on record (26,000 bushels) was recorded during th2 @D03easarThe

highest spatfall in the 26 year time period occurred baywide in 1997, and the high harvest that
occurred in the years afterwards may be attributed to the 1997 sp&tfadé 2010, harvest has
increasedikely as a consequence@fo goodspatfallyears (2010 and 2012) érelatively low

(less than 15%) annual disease mortality. In the ZI3! season, harvest was the highest since
1990.

4 Brooks, W.K., 1891 The oyster, réssued, 1996 Edition with a foreword by K.T. Paynter, Jr. Johns Hopkins University Press, Baltimore, MD,
230 pp.
°BID
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Currently,oyster harvestsi permittedrom October 1st (November Ifsir powerdredging to
March 3£ Monday through Fridayonly. The current oyster season has been in effect since
1992 Harvest peaks in November and is the lowest in February and March (as reported on
seafood dealer buy tickets) (FiguBe€)0-4). Monthly harvest since 2010 has displayed similar
trends as in the years prior to 2010. Harvest per month as reported by the oyster harvester
reports starting in 2009 show similar trends as the seafood buy tickets.
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FigureB.00-3. Oyster harvestMarylandbushels) in Maryland frorh990 to 2016 aseported
using seafood dealer buy tickets.
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FigureB.00-4. Average monthly percent of total annual hanassteportedising sefbod dealer
buy tickets for 1991991 to 20022010 seasons and 202011 to 20152016 seasons.

Currently, harvest per licenselimited to 15 bushels per day for all gear types except power
dredging(12 bushels peday)and sail dredgingl50 bushels per dayFor all gears types except
sail dredge, a maximum of two licenses is permitted on a boat harvesting oiiséecsirrent
daly catchlimits have been in place sin@®71 for sail dredge, 1983 for power dredging, and
1987 for hand tongs, patent tongs, and diving.

Individualswith an Oyster Dredge Boat License, Oyster Harvester License, or an Unlimited
Tidal Fish Licensavho have also purchased an oyster surcharge for the current asason
permitted to harvest oysterbhis equates to a maximum of 2,773 licenses that canthe in

any year (once the surcharge requirement is fulfill€t oystersurcharge is current$300 and
the funds are used to plant shell and seed for the public fiSHeyDepartment began recording
the number of surcharges purchased in 8&duirement was enacted in 19@hd since then

the number of surcharges purchased has vgeakng at 1,320in the 19981999 harvest

season andecreasingluring the drought years of 1999 to 20ta low 0f310 surcharges in

the 2003-2004 harvest seas@RigureB.00-5). Since the 2012012 harvest season, the number
of surcharges purchased mesarly doubled and is approaching 1,200 participants.

At the time of purchasef a surchargehe MarylandDepartment of Natural Resouradss

required to provide a licensee with a publication of the maps and coordinats®ot oyster
bars,oyster sanctuags, and areas closed to shellfish harvest by the Department of the
Environment. The licensee must certify that they have received this publigdtiboense

holdersthat have purchased an oyster surcharge are required to submit an oyster harveister repor
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monthly during the oyster season. The reporting(taienumber of surcharge payers submitting
harvest reportd)as rangedrom 74% to 93%thus some harvest may not be captured in the
harvest and effort ressltescribedn this sectior(TableB.00-1).

. A
/\ ~
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\ /v
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0
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Harvest Season

FigureB.00-5. The number of oyster surcharges purchased in Maryland fromta2216.A
license holder cacommerciallyharvest oysters only &n oyster surcharge is purchased
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TableB.00-1. The number of Marylandyster surcharges purchased and total number of
surcharge holders submittingster harvester reports.
Number of Number of Surcharge Payers
Season Surcharges Submitting Reports Reporting Rate
20092010 701 547 78%
20102011 699 567 81%
20112012 599 498 83%
20122013 812 757 93%
20132014 1,098 958 87%
20142015 1,134 951 84%
20152016 1,167 865 74%
Note: All license holders that have purchased an oyster surcharge are required to submit an oyster harvestg
monthly during theoyster season.

Harvest by Gear Types

Oysters can be harvested by multiple gear types: hand tongs, diving, patent tongs, power
dredging, and sail dredging. Hand tongs are made of two wooden shaitg iarigngth from

166 to 3006 wit h r Btkesshaftsaatpinedctohethdr byt agin,enanicking s h a f
scissors. The oysterman stands on the side of the boat, lowering the tongs into the water, and
then opens and closes the tongs catching thtemsyis the rakesSomeoyster barsre restricted

to hand tonging onlyHowever; harvest by hand tonging is permitted on all oyster Ali@eas

open to oystering are open to multiple gear types with the exception of Hand Tong Only areas
and the fourecentlycreated Power Dredge Study Areas.

Patent tongs employ the same basic technique as handHawgsver they are controlled using
hydraulics and have a much bigger head (raka) the traditional hand tong. To harvest oysters,
the tongs are lowedento the water and the head is opened and closed using hydiatist

tongs vary by style and weight with lighter or heavier gear being used on different bottoms.
Many boats will choose to deploy two patent tongs, one on each side of the vessel, operated by
each licenséolder. At the request of the industry, patemgs, thought to be too efficient, are
prohibited from certain county waters and most tributaries. They are primarily employed in the
Chesapeake Bay mainstem, the lower Patuxent River, and parts of Somerset County.

Oyster diving was legally establishedaagear type in 1973. Divers remove oysters from the
bottom by hand. Diving is a two person jaimce the person on the bottom fills up a basket, the
person on the surface will hoist it Upiving is allowed on all open bottoms except those
reserved for Had Tong Only and the few small Power Dredge Study Areas but divers typically
only work on bars where patetanging and dredging are prohibited.

Power dredging for oysters uses a boat with a mast and boom type rig attached. Using foot petals
to control he hydraulics, a chain/mesh bag is lowered on to the bar. It is then dragged over the

14
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bar by the boat, collecting oysters into the bag. The bag is then liftedbtxtke boat and the
catch is deposited onto the culling station. In 1993, the power dgegear typevas

discontinuedut it was reestablished i997 andurther expanded in 1999, 2003, and 2010, to
include much of the lower Bay and significant parts of the middle Bay below the Chesapeake
Bay Bridge.Power dredging is allowed in much of flegver Choptank River and the majority of
bottoms in southern Maryland including the mainstem and much of Dorchester, Somerset, and
St. Maryds Counti es.

Sail dredging is the historical method used in oyster dredging employing the iconic Chesapeake
Bay skippck sailing vessel. It is similar to power dredging where a chain/mesh type bag is
dragged along the bottom to collect oysters, however, for at least 3 of the 5 days each week the
boat must be powered completely under $ait.two days a week, the skipkacan be powered

using & auxiliaryyawl boat to push the skipjacéffectively making it extremely similar to

power dredgingHistorically skipjacks operated through the mainstem of the Chesapeake Bay as
well as some tributaries such as the Choptankrbrgdent years, fewer than ten boats are in
operation and are generally found in the Tangier Sound region, possibly due to densities of
oysters elsewhere on the regulated skipjack bottom (primarily mainstem Chesapeake Bay) not
being sufficiento harvest eonomically.

Theproportionof harvest by each of the gear types Vaxied over time since 1990 (Figure
B.00-6). Prior to the 2002002 harvest season, harvest was mostly obtained by hand tonging.
Power dredgingvas not allowed from 1998994to0 19961997harvest seasonéfter the 2001
2002 season, harvest by power dredging increasedamdsed tobtain the majority of harvest
(annual average of 49% of harvest after 20002 seasonHarvest by patent tonging has varied
slightly over the years and aeges about 20% of the harvest. Harvest by diving for oysters
ranged from 10 to 25% of the harvadbwever, since the 2068009 season the amount of
harvest by diving has been under 10%.

Thenumberof license holdergsurchargepayers reporting harvedty gear type has stayed
somewhat constant since 2009 as reported by the oyster harvester reportB(Bilydje Many
license holdersise multiple gear types over the course of a season to harvest @ystaxgrage
since 200978% oflicense holderseportedusing by power dredgingnd 34% of using patent
tongsto report harvestThe percent dicense holdersising hand tongs has increasexn 17%
to 38%since 2009Thenumber oflicense holdersising sail dredge harveshas remained
constant at %o.
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FigureB.00-6. Percent of the total oyster harvest reported in Maryland by each gear type. The
first graph (A) is harvest reported by seafood dealer buy tiskate 1990The second graph
(B) is harvest reported on oyster harvester reontee 2009Unknown gear type harvest occurs
when the gear type is not recorded.
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Note: Many licenses reported harvest using multiple gear types each season

FigureB.00-7. Percent of the total number of licengssrcharge payers) using different gear
typesin Maryland as reported by oyster harvester reports. Many licensersioldl harvest
oysters using multiple gear types during one season.

Spatial Extent of Harvest

Harvest reported by seafood dealer buy tickets are recorded by geographically broad areas called
NOAA Codes (Figurd3.00-1). The areas of high harvest hawaed over the years (TakBe00-

2). Prior to 1999, high harveStOAA Codeareasvere mostlyin the upper and middle

mainstem of the bayNOAA Codes025 and 027), the lower and middle Choptank RiX€&DAA
Codesl31 and 231), and Little ChoptaRkver (053). From 1999 to 2006, the high harvest area
shifted to Eastern BayNOAA Code039), upper mainstem of the bay@AA Code025),

Tangier SoundNOAA Codel92), and to a lesser degree the Choptank River and its tributaries
(NOAA Codes231, 437, ad 537). The Choptank and upper bay had less mortality from disease
during the high disease years from 1999 to420Rely the explanation for the high harvests

there In theyears after 2006, high harvest areas have codsistEangier SoundNOAA Codes

192 and 292), Broad CreeM@AA Code537), and Fishing BayNOAA Code043).
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Fifty percent of harvest since the 262011 season has been reported on 24 oyster bars (as
reported on the oyster harvester reports). There are over a thousand historicanygtes b

charted by the 1906 to 1912 Yates Oyster Survey plus its amendments). This equates to
approximately 2% of the historic oyster bars producing approximately 50% of the harvest. Six of
these oyster bars are located in Tangier Sound (NOAA Codes 12®2nhdive bars in Broad

Creek (NOAA Code 537), and four bars in Fishing Bay (NOAA Code 043). The other bars are
located in Harris Creek (outside of the sanctuary area), Kedges Strait, Lower Patuxent River,
Pocomoke Sound, adanticokeandWicomico Rives.Ha r v e s t béstb® masddfired A

by Jones and Rothschild (208@xcounted foapproximatel\5% of total harvest.

Harvest Effort

Harvest effort has varied over the 26 year period since 1990 (BJu0<). Effort, as defined

as the total number of dagsiring whichoyster harvest occurred for all license holders, has been
as low as 4,000 days in the 268304 season and as high as 80,000 days in-1990 season.

The 20032004 harvest season also corresjeal to the low harvest year (26,000 bushels) and
the fewest number of surcharges purchased (310). TheZB@RBseason was also the fourth

year of the 1992003 disease epizootic and drought. Since the-2003 season, effort has

been increasing.

Catchper unit effort, as defined as the total harvest divided by the total number of days fished, is
a measure of two indicesfficiency of thefisheryand oyster abundance. Catch per unit effort

has been generally increasing over the 26 year time patibough has been variable from year

to year and generally unpredictalffegureB.00-8). The highest catch per unit effort was in the
20122013 season.

The average monthly catch per unit effort is highest in October and November, and then
decreases from Dember to March (FigurB.00-9). These results may indicate that the

availability of marketable oysters decreases later in the season as a result of extraction during the
initial months of the season, with the amount of effort declining as a résudtage catch per

unit effort is highest for the sail dredge gear type, ranging from 52 to 118 bushels per day (Figure
B.00-10). The bushel limit is the highest for the sail dredge gear type (150 bushels per day) and
there is an average of seven licensgmrting harvest using sail dredge since 2009. Diving for
oysters has the second highest average catch per unit effort. On average, 44 license holders
report harvest a year and there is a bushel limit of 15 bushels per license per day. All gear types
have similar patterns of catch per unit effort since 2009.

53 ones, P. W. and Rothschild, B. J. 2 B8ahAuaries ahthHaryest&Resednes. Fidsy Repostoth®Re dev el o
Maryland Department of Natural Resourdesp:/dnr.marylandyov/fisheries/Documents/Best_Bar_Report_summary.pdf
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FigureB.00-8. Effort and catch per unit effort (bushels per day) for oyster harvest in Maryland
since 1990 as reported on seafood dealer buy tickets.
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FigureB.00-9. Average monthly catch peffert for oyster harvest in Maryland as reported on
the monthly oyster harvester reports since 2009. Catch per effort is defined as total monthly
harvest in bushels divided by the total number of days fished by all harvesters.
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FigureB.00-10. Catch per unit effort by gear type for oyster harvest in Maryland as reported on
the monthly oyster harvester reports since 2009. Catch per unit effort is defined as total monthly
harvest in bushels divided by the total number of days fished hgraksers. Note the different
y-axis ranges the two graphs.
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TableB.00-2. Ranking of the five highest harvest areas by Maryland NOAA Code for each harvest season. A ranking of 1 is the veghet hg
the second highest, etc.
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Section BOL NOAA Code 005 Big Annemessex River

NOAACode 005 encompasses the Big Annemessex
eastern portion of Chesapeake Bay (Fidi&l-1). The entire NOAA Code is 7,343 aceewd

has 15 historic oyster badrdhe Big AnnemesseRiver Sanctuary encompasses 10% (749 total
acres) of the NOAA Cod@&his section will focus on information collected within the NOAA

Code but occurring outside of the current sanctuary area. This equates to 6,595 acres. There are
3,935 acres of historicyster bottom (as charted in the Yates Oyster Survey from 1906 to 1912
plus its amendments) located within the NOAA Code and outside a sanctuary. In 2010, 671 acres
within the NOAA Code were designated as a Public Shellfish Fishery Area, prohibiting

aguacuiure leasingThi s NOAA Code is generally |l ocated
zone.

Replenishment Activities

There have been no replenishment activities in this NOAA Code since 1990.

Oyster Population Characteristics

Since 1990, the Fall Survey hssmpled one oyster bar in NOAA Code @fside of the

current sanctuary areéhe average number of total live oysters (market, small, and spat) ranged
from 12 to 350 per bushel with an average of Fagure B01-2). The number of oystetsas
beenvarieble over the last 26 year time periothe average number of live oysters was greater
from 2010 to 2015 than prior to 202®hich may be attributed to the three high spat counts after
2010(TableB.01-2).

" See chart 45 for bar names and locations in the State of Maryland Shellfish Closure Areas
Book http:/[dnr.marylandyov/fisheries/Pages/oysters/index.aspx

22
DRAFT REPORJULY 2016

W


http://dnr2.maryland.gov/fisheries/Pages/oysters/index.aspx

Data Source:MDNR & MDE

NOAA Harvesting
(- Regions

[ Oyster Sanctuary

Public Shelffish Fishery
£ Area

0 05 1 2
I T N il

[ Historic Oyster Bar*

Conditionally Approved
[] Shelffish Harvesting
Area

Restricted Shellfish
- Harvesting Area

® Sampling Site

o  KeyBar
* Oyster Bars that fall within s

Sanctuary not depicted on this m ap.
They are shown in Chapter 4.

April 2016 (bg)

FigureB.01-1. Map of NOAA Code 005 (Big Aremessex River).
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TableB.01-2. Oyster population characteristics based on the Fall Survey before and after
establishment of thihree management arg@anctuary, PSFA, and Aquaculture) in 2010 wit
NOAA Code005 (Big Annemessex RivemMND = NoData. Values are given as mean * stand

error.

19902009 | 20102015
Number of Years Sampled / Number of Samples 18/19 5/5
Number of Live Oysters per Bushel 95+ 19 140+ 29
Number of Live SmaiSized Oysters per Bushel 36+ 10 614
Number of Live MarketSized Oysters per Bushel 3x1 2+1
Live Oyster Biomass (g Dry Weight per Bushel) ND ND
Mortality (%) 31.1+5.7 33.3£18.3

Oyster Size Structure

The Fall Survey has not collected information on oyster shell heights INGA&\ Code since

1990.

Biomass

The Fall Survey has not collected information on oyster biomass in this NOAA Code since 1990.

Recruitment (Spatfall)

Based on the Fall Survey spat data, spatfall ranged from 2 to 346 spat per busheB(Big2)e

The lagest spatfall occurred in 2006. From 1990 to 2005, there was very little spatfall. Since

2006, spatfall has been variable but high, averaging 125 per bushel.

Mortality

Mortality ranged from 0% to 100% (FiguB201-3). The average mortality was slightlygher

from 2010 to 2015 than prior to 2010 (TaBl®1-2).

Disease

The Fall Survey has not collected information on oyster disease in this NOAA Code since 1990.
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FigureB.01-3. Average mortality of marketized and smalized oysters from 1990 to 2015 in
NOAA Code 005 (Big Annemessex River). Data fr
Survey. Error bars represent + 1 standard error. ND = No Data.

Harvest

Harvest for the entire NOAA Code 005 (Big Annemessex River) since 1990 is presented in
Figure B0O1-4. This figure includes past harvest data from areas in the NOAA Code thetvare
currently in a sanctuary areafter the 20092010 seasqril0% of the NOAA Cde area was a
sanctuary where harvest is prohibited. Harvest reported by seafood dealers on buy tickets has
ranged from no harvest in 12 years to a maximum of approximately 4,053 bushels in the 2015
2016 season. Harvest by watermen on oyster harvegtatgevas similar to the harvest

reported by buy tickets. The majority of harvest in this area as reported on the oyster harvest
reports to obtained by power dredging.
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